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Abdominal Aortic Aneurysm Screening Using a Hand-held Ultrasound
Device. “A Pilot Study”
E. C. Vourvouri1, D. Poldermans∗1, A. F. L. Schinkel1, F. B. Sozzi1, J. J. Bax1, H. van Urk2
and J. R. T. C. Roelandt1
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This study shows the usefulness of a small, portable hand-held echo ultrasound device for the screening for abdominal
aortic aneurysms.
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Introduction All patients underwent two consecutive echographic
examinations by two different investigators blinded
The perioperative mortality associated with emergency to each others results. One by SonoHeart (SonoSite
Inc, Bothell, Washington, U.S.A.) (Fig. 1) and one by aabdominal aortic aneurysm surgery can be as high as
50%1 whereas it is 5–10% for an elective procedure.2 standard echocardiographic system [Hewlett Packard
(Sonos 5500) or Vingmed (System V)].It is therefore recommended that patients undergo
prophylactic surgery if the diameter exceeds 55 mm.3 Measurements of the abdominal aorta were per-
formed from the subcostal position in the 2D transverseThe aim of the present study was to evaluate the
potential and diagnostic accuracy of a recently de- plane with both imaging devices.
The inter and intraobserver variability were 96% andveloped portable hand-held ultrasound system for
screening AAA. A standard two-dimensional echo- 98% respectively showing a very good reproducibility.
Descriptive statistics were reported as mean±s.d.graphic system was used as a reference (s.e.).
or by frequency percentages. The agreements between
the measurements of the two devices are determined
by Bland–Altman analysis and 2×2 tables usingReport
weighted kappa statistics.
Visualisation of the abdominal aorta was feasible inOne hundred consecutive hypertensive patients vis-
iting the outpatient clinic were enrolled in the study all patients with both devices. The s.e. identified an
(Table 1). An AAA was defined as a focal transverse AAA in 8 (8%) patients. The agreement between the
enlargement of the aorta >30 mm with the s.e. two methods in detecting an AAA was 98%, kappa
0.88 (Fig. 2a). The Bland–Altman plot shows a highTable 1. Patients characteristics
correlation between the two devices in identifying an
Age (years) 60±11 AAA (Fig. 2b).
Male, n (%) 65 (65%)
Years of HT 13±11
Heart rate (bpm) 71±11
SBP (mmHg) 150±20 Discussion
DBP (mmHg) 89±11
BMI (kg/m2) 27±4 This study demonstrates both the feasibility and diag-
nostic accuracy of a hand-held ultrasound device inHT=hypertension; SBP=systolic blood pressure; DBP=diastolic
screening for AAA in the outpatient clinic. The pre-blood pressure; bpm=beats per minute; BMI=Body Mass Index.
valence of AAA in our study group was in concordance
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since the sensitivity for small AAA (30–39 mm) is 29%
and increases to only 76% for aneurysms of more
than 50 mm.5 Computed tomography and magnetic
resonance imaging play a significant role whenever
details of the aneurysm are required for further man-
agement decision. Ultrasound is recommended for the
surveillance of small AAAs3 and seems to be the most
appropriate screening tool. A small hand-held device
could increase the utility of ultrasound in terms of the
implementation of screening programmes. It is easy
to use and gives an instant yes or no regarding the
presence of an aneurysm of the abdominal aorta at
the bedside. Its cost is about the 1/10th of the price
of a high-end s.e.
Study limitation
This study was performed by a cardiologist with ex-
perience in echocardiography. Training and licensing
for using these devices for non-cardiologists will be-
come an important issue in the future.
Conclusion
Fig. 1. Photograph of the SonoHeart device, a hand-held ultra-
Small hand-held ultrasound devices could becomesound imager, used in this study. It is battery powered and has
two-dimensional control settings comparable to a standard echo- part of the clinical examination in patients at risk
cardiographic device. A calliper is integrated in the unit for di- for abdominal aortic aneurysm performing like anmension measurements.
excellent screening tool.
Fig. 2. (a) Agreement of dimensions of the abdominal aorta measured by the hand-held device and the standard echocardiographic
system. Number of patients: 100. The numbers inside the table express the absolute number of patients. Abnormal=patient with an
aneurysm of the abdominal aorta. (b) Bland–Altman plot, demonstrating the magnitude of the difference between the measurements of
the abdominal aorta with the two techniques (differences plotted against their mean average). 2 s.d.=two standard deviations of the
mean difference in the measurements of the two devices. Using s.e. as the gold standard the sensitivity and specificity of the hand-held
device for screening of the presence of an AAA were calculated as well as the positive predictive value (PPV), negative predictive value
(NPV), accuracy and likelihood ratio of a positive or a negative test.
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